MATHEMATICS Matrices & Determinant

Bl Exercise-1 |

Marked Questions may have for Revision Questions.

OBJECTIVE QUESTIONS

Section (A) : Matrix, Trace of matrix, Algebra of matrices, transpose of a matrix,
symmetric and skew symmetric matrix

A-1. Sol. It is a 18 elements matrices. Possible orders are 1 x 18,18 x1,2x9,9x 2, 3x 6 and 6 x 3.
~ Number of possible orders is 6.

A-2.  Sol. a=2i—j

an=2-1=1, a1=4-1=3, a1=2x3-1=5
ar=2-2=0, ax=22-2=2, 43, =2%x3-2=4.
10
3 2
S A= 5 4

[xy 1 z} [1 1 4}
A-3. sol. 12X~y 0 w]_[0 05

on comparison

Xx-y=-1
2x-y=0
z=4
w=>5

Hence x=1,y=2,z=4,w=5

{x2+x x} [ 0 —1} {O —2}
A4 Sol. 3 2], [-x+1 x| _|5 1
{x2+x x—1} {O —2} {x2+x x—1} {0 —2}
N —-Xx+4 x+2 _[5 1 N —-X+4 x+2 _ 5 1

On comparing

X2+Xx=0=>x=0,-1 X—-1==-2=>x=-1
—X+4=5=>x=-1 X+2=1=>x=-1
Hence the value of x is — 1.
{1 0} [0 1}
A5 sol. 1=L0 1 4-[-10

cos0 0 0 sin® cosfO sinb
lcos+Jsing= L 0 ©cosb], [-sinb 0 | _|-sinb cos®

A-6.  Sol. Matrix A has order (3 x 1) and Matrix B has order (3 x 3).
So multiplication AB is not possible.

N =

12 3
456
[t x 1|3 25

w

A-7. Sol. =0
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=>[1+4x+32+5x+23+6x+D5]
1
2|=0
. [4+4x 5x+4 6x+8]|3

=>4+4x+10x+8+18x+24=0

=32x+36=0
9
=x=-8

A-8.  Sol. (A+B)2=(A+B).(A+B)=A+BA+ AB + Bz (in general AB # BA).

A-9. Sol. (1)(A+B)=(A+B)(A+B)=A:+BA+AB+B:
(2) (A-B):=(A—-B) (A—B)=A:—BA—AB + B2

2 |[1 4 241 8-1 3 7
(3)ABJ1 2“1 1} :{—1—2 —4+2} _ {—3 —2}
1 4][2 1] [2-4 -1+8] [-2 7

BAJ1 1“1 2}:[—2—1 1+2L{—3 3}

so AB # BA

V 1}V 1} {x2—1 x+2} [8 5}
A-10_ Sol. A= L7V 21 [-1 2]_[-*-2 —1+4]_|-5 3

SO, A2—1=8=A=+3,A+2=5=A=3
so A can be only 3

A-11. Sol. Method -1

{3 —4}{3 —4}
A=aa=L1 LT A

{0 —1} {O —‘I} [—1 O}
A-12._ Sol. A =LV OJLT O _ L0 )__;

As =-A
As=—Ax=1
As=A
Now

(1) As—I=-A-1
AA-)=A—A=-1-A

(2) As+I=-A+1I
AAs—D)=AA-)= —A—A=1-A

(3) Ar+I=—1+1I=0
AA-)=A(-I-1)=-2AI =-2A
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Ao+ 1#AA-1)
@)  A-I1=1-1=0
Ar+I=-1+1=0

cosa —sina}

A-13. Sol. 1-A) Llna cosa

ol
|:1 0i| 1 —tanE

0 1 o cosa —sina
tan— 0 .
_ 2 sina.  cosa
o
1 +tan—
2
o cosa —sSina
—tan— 1 .
_ 2 sino.  cosa
. o . oL
COSa+S|natan§ —sma+tan5005a

o . . o
—tanEcosa +sina S|natan5+cosa

.o, .o o Ccosa
cosa +2sin—sina sin—| —2cos—+
2 2 o
cos—
2
sina| - S2%% 4 2cos % coso +2sin® =
o 2 2
Ccos—
= L 2 7
1 —tanZ 0 -—tan=
2 2
10
tan< 1 { tanZ 0
L2 0 1], 2 = 1+A
{ 2 —‘I} 4 1}
A-14. Sol. A=L"T 4] g=1L7 2
[2 —7} [4 7}
Ar = -1 4 , Br= 12
BrAr = is an identity matrix.
5 -3 6
-3 7 -4
A-15_ Sol. Ar= 6 4 81_,
so A is a symmetric matrix
A-16. Sol. Trace of A =au + a2 + ass
For skew symmetric matrix aiz = a2 =ass =0
Trace of A=0
A-17. Sol. The elements of main diagonal of skew symmetric matrix are all zero but not necessarily for

symmetric matrix.
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A-18.

A-19.

A+A'
2 is symmetric matrix.
A-A
2 is skew symmetric matrix.
12 _ 12 12 _ 22 12 _ 32 0 _3 _8
22 _ 12 22 _ 22 22 _ 32 3 O _5
3_42 A2 _~A2 A2 a2
SoI.A:313233:850

So A is skew symmetric matrix

Sol. A'=AandB'=B
(ABA)' = A'B'A' = ABA
ABA is symmetric matrix.

Section (B) : Minors, Cofactors, Expansion of determinant, Properties of determinant,

B-1.

B-2.

B-3.

B-4.

B-5

Summation, Differentiation, Multiplication of determinants, Property |KA| = kn|A|

and auCo + a12C22 + a13C23 =0
Sol. Ma1=2, M2=1

’—3 2‘ ‘1 2‘ ’1 —3‘
Sol. Ma= 12 2o 16 Me=P 2 =_4 Ms=13 °l=124
0 1 seca
tana —-seco tana
Sol. 1 0 1
1 seca
Mas = —seca tana -1
tana+secca=1 (- 1+tanza =secz2q)

tana=tan: a
tana(l +tana)=0 =>tana=0,tana=-1

T
a=nm or a=nn-4 nel
3 x x 3
Sol. Cu=Cr= (1) 3 3 = (=1)2+2 23
>
59-3x=3x-6=>-6x=-15=>x= 2
1 a b
1 ¢ a
1 b ¢

Sol. =
1(cc—ab)—a(c—a)+b(b-c)=0
az+b2+c2—ab-bc-ca=0
a=b=c

9

= sin2A + sinz2B + sinzc = 3sin260° = 4
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B-6_

B-7.

B-8.

B-9.

B-10

cosSX sinxX  six
sinXx cosx sinx

sinXx sinXx cosx
Sol. =0

= CO0S3X + SinsX + Sinax — 3sin2xcosx = 0

= (CosX + sinx + sinx) (CoS2x + SiNz2X + SiN2X — COSXSINX — COSXSiNX — Sinz2x) = 0

= COSX = — 2sinx or COSX = Sinx
1

tanx = 2 tan=1= x = /4

)
X = —tana 2 -~ two solutions

Sol. A=
1 a
1 —x
:(a+b—x)1 b —x
Applying Rz - R2—=R1, Rs - Rs—R1
1 a b
0 —(x+a) a-b
—(@a+b-x) 0 b-a —(x+b)

=(a+b-x){(x+a) (x+b)+(a—Db)}
Ifa=bthenx=a,-b, (a+b)

Sol. a,B,y arerootsof xa+px+q=0
a+B+y=0

a By

p v «

y oo P

on , ApplyingC1 - C1+C2+Cs

— o —
2 = ™
=™ R =

(a+B+y) =0

15-2x 11 10
11-3x 17 16

Sol. 7T-x 14 13

Applying C2 - C2—-Cs

15-2x 1 10

11-3x 1 16

7-x 113 ~0

ApplyingR1 - Ri—Rs &Rz - R2—Rs
8-x 0 -3
4-2x 0 3
7-x 1 13|_

0 =-1(8-%3+@-2x)]=0 =9x=36

Sol. X1, X2, X3, ..... , X1z are in A.P.

=>x=4
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= X1=a
x2=a+d
xs=a+2d
X1z =a+ 12d

Now
ex4 ex, ea

e”
ex4 ex7 exm ea+3d

X X X

e g g% ea+5d

1 e3d eSd
1 eSd eSd

1 e3d e6d

= €a . €a+3d . Ca+éd

sind 1

ea+3d ea+6d
ea+6d ea+9d

a+9d a+12d
e® e

0

1 cos¢ —cosO

B-11. Sol. A= 1Sne 0

1

A =sin B (cos @ + 0) — (1 + cos B sin @)

=sin B cos ¢ —cos B sin  —

=sin(@-p)-1
o Amin=-1-1=-2
|(Amin)| =2

J13+43 25
J15+4J26 5
3+J65 15

B-12_ Sol.

=0+ 5\/5
-53(5-6)=5V3(\6

B-13_ Sol. Putx=-1

0 0 -3

-2 -3 0

2 -3 -3 - a1
=>a=24

b,+c, c¢,+a,
b,+c, c,+c,

B-14. Sol. by +C; Gy +a,

applyingC1 - C1+C2+C3

1
J5
J10
5
321
J15 B 2
3 V3 5
1 1 1
53 | V5 0 V2
_ V3 0 5
_5)
a, +b,
a,+b,
a, +b,

L 4
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2(a,+b,+c,) c,+a, a,+b,

2a, +b,+c,) c,+a, a,+h,
_ 2(a; +by +c;) cy+a, a;+b,
Taking two common,
Applying C1 - C2—-C1&C3 - C2—-C1
a,+b,+c, -b, -c,
a,+b,+c, -b, -c,
a,+b,+c, -b, -c,

=2
ApplyingC1 - C1+C2+C3
a, b, c
a2 b2 C2
ol & b, c,
n 1 5
n> 2N+1 2N+1
3 2
B-15. Sol. U,= ! N 3N+
N(N +1) 1 5
2
w (2N+1) (2N+1)
N 2
>, {—N(N”q N (3N+1)
= n=1 = 2
1 1 5
1 1 1
3
N(N+1)(2N+1) |[N(N+1) AN 3N+
= 2 2
Applying R1 - Ri1— Rz
2 o0 4
3
1 1 1
3

NN+ )N +1) NN+ a0 oy ZN:nz
2 2 :2 n=1

B-16_ Ans. (1)
COSX —SiNnX C€OSX-—sinX

23 17 13
Sol. y'(x) = 1 1 1
—sinX —Cc0SX -—sSinX—cosX
23 17 13
" 1 1 1
y'(x) =

57 |

L 4



MATHEMATICS Matrices & Determinant

B-17.

B-18.

0 0 1
23 17 13
" 17 1 1
y'() +y=
Sol. | 3AB|=]A].|3B|sx3
=(-1). 3s|B]|
=-81
Sol. det (—A) = (1)~ det (A) where n is order of square matrix.

Section (C) : Cramer rule

C-1.

C-2.

C-3.

C-5.

11 -1
1 2 -3
2 5 -\

Sol. Here A =

system has unique solution if A # 0 and at least one of A, Ay, Azis hon-zero.
A=1(-2\A+15)-1(-A+6)-1(5-4)20=>-2A+15+1-6-1%0
=>-A+8#0=>A#8

-2 1 1
1 -2 1

Sol. A= L

For no solution of system A = 0 and at least one of the Ax, Ay, A; is non zero.
AtA=0,A=-2

12 3 4 2 3

1 p 2 3 p 2

Sol. A=I" 4 M AP 4
14 3 1 2 4
13 2 1p 3
PO L T N (R

For infinite no. of solution A= A«=Ay=A: =0 Su=2,p=4

abb
b ab
Sol. Here A = b b a
Homogeneous system has non-trivial solution A = 0.
17 b b
1 ab
@+20) " P 8 -g
1 b b
0 a-b 0
S@+am 0 0 ambl_g

= (a+2b)(a-h)=0
Here a#b .~ (a+2b)=0

Sol. For non-trivial solution
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C-7.

C-8.

Section (D) : Adjoint of Matrix, Inverse of matrix and their properties, solution of system

&—

(a+a) « o
o oa+b o

o o o+cC
=0

Taking a as common from each row

1+2 1 1
o

1 1+E 1
o

1 1 148

= O3 =0
Applying C1 - C1—Cs, C2 » C2— Cs and expanding

Ci -5 Ci—-C3C2 - C2—-0Cs

2+ 2+ 2+ 3

[ab be  ac abC}
= A3

a” o a o -0
1 [1+1+1J
- o -_\a b ¢
a® (a+1)° (a+2)
a (a+1) (a+2)
1 1 1 .
Sol. = 0 for non - zero solution
Ci -5 C.-C,C3 - Cs-Cs
a’® (a+1°-a® (a+2y¢-a°
a 1 2
1 1 1
=0

=>2((@a+1l)s—as)—((@a+2)3—as)=0
=>2@Ba+3a+1)=6a.=12a+ 18
>-6a+2=12a=8

= —-6=06a

s>a=-1

Sol. The equation are
2x+y+z=15

3x+2y+4z=37

X+y+z=12

Applying creamer's rule

2 1 15 1 1

3 4 37 2 4
1 1

_ N =

15 1 2 1 15
37 4 3 2 37

L R I T LI IR,

- il 10
So x=A =-2=3;y="2=4;z= -2 =5

- W N

of linear equations by matrix method, Cayley-Hamilton theorem
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D-1.

D-2.

D-3.

D-4.

D-5.

D-6.

D-7.

0 —[1 2}
sol. A=L?1
-2 1

]
Matrix formed by cofactors of A=C =
1 =2
-2 1

S
Adjoint of matrix A= Cr=adj A = -2 1

Transpose of Matrix C = Cr = {

cosO -sind 0
sind0 cos6 O

Sol. A= 0 0 1

cosO -sind 0
sin@ cosH O

Matrix formed by Cofactors of A=C = 0 0 1

cosO sind 0
—sin® cosH 0

~Adja=cr=L O 0 oa

Sol. KA adj (KA) = [kA] In
KA adj (KA) = kn |A] In
KA adj (KA) = kn A adj A

Pre-multiplying A-1
adj (kA) =kn-1adj A

Sol. weknowthat A. adjA =|A|.I and |adj A| = |A]n-1
adj A. (adj adj A) = |adj A| 1

Pre-multiplying A

> A. adj A. (adj adj A) = A |A]r-1 1

= |A] . I (adjadj A) = A |Aln-1 > (adj adj A) = A [Aln-2
Sol. -+ A'is square matrix of order 3
=~ ladj Al = |A]2
~ |adj(adj A)| = |adj Al2 = (|Al2)2 = |Ala
Sol. |A|=6
1 -2 4
4 1 1
-1 k O

|adjA| = -1(-2-4) -k (1-16) + 0 =6 + 15k
but |adjA| = |A]2

6+15k=36 = 15k = 30

= k=2

Sol. 125|Al=5
1

Al=x 3
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D-8. Sol. |A-A|=0

2 2Hs 2], 1 2
N 2 2 0 0> 2 2-A

= 2-2\-A+A2-6
> A—-3A-4=0
D-9. Sol. AB=AC
Pre-multiplying A~ = B = C hence A must be invertible matrix.

=0
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D-10._ Sol. |A| =ad — bc
If A is invertible then |A] # 0
= ad # bc

> ()ad=0and bc=1

or(i)ad=1and bc=0

= (a,d,b,c)=(0,0,1,1),(0,2,1,1),(1,0,12,1),(2,1,0,0),(1,1,0,1),(1,1,1,0)
= 6 matrices

D-11. Sol. |A]#0and |B| #0 > |AB] #0
: AB is non singular

D-12. Sol. |F|#0andrfkk |G| =0
As we knew [AB]-1 = B-1 A-1
[F(a) G(B)]-2 = [G(B)]2[B(a)]-2

3 -1 1 1 2 2
-15 6 -5 -1 3 0
D-13. Sol. A.=L° "2 2 g=L0 =2 1
(AB)—l = B-1Aa
3 1 2
2 1 2
~ Matrix formed by Cofactors of B = 625
3 26
11 2
Transpose of formed by Cofactors of B = adjB = 225
3 2 6
11 2
adjB 2 25
B—1=| | = Ba= 1
9 -3 5
-2 1 0
B1 A= 1 0 2

17 -1 0 172 12 0
110 =2 1 0 -1 1/2

D-14. Sol. adja=as A =20 0 -1 _jo 0 -12

adj A 1 1
A= |A| , |A71| = |A‘ and ‘A| = 5
D-15. Sol. det (B-1 AB) Since det (AB) = det A.det B

=det B-1 . det AB
=det B-: . det A. det B

1
= detB get A det B = det A

D-16. Sol. A=
Pre-multiplying A
A=Al
~A1=A

&—

62|

L 4



MATHEMATICS Matrices & Determinant

A
D-17. Sol. A=L3 =31 pg=l0 2

A =BX = BuA = B4(BX) = BuA= X

1{2 OM‘I 2}
x= 2[0 1][3 -5
1{2 4}

x= 2[3 -5

D.18 Sol. Aisinvertible as |A| #0
Now, AX=0= A-1(AX)=0
= (A-1A)X=0orIX=00rX=0
~ X =y =1z =0Is the only solution of the system of equations.

4 5 -2
5 -4 2
2 2 8

D-19. Sol. A=
|A| = 0, singular
And (adj A) B = O system is inconsistent

D-20. Sol. For unigue solution co-efficient matrix should be non-singular.
For (adj A)-1 to exist matrix A should be non singular.

1 0 O 6 0 O
o 1 1 adjA 110 4 1]
D-21  Sol. A:0_24=>A1 |A] 6021

1 0 d 00
1 1 2 - c|+/0 d 0O
E(A2+CA+d|):€ 0 -10 14 -2c 4c 0 0d

1+c+d
1 2 —1+c+d 5+c
_,.A_lzg 0 —-2c-10 4c+d+14
~1l+c+d=6
5+4c =-1
=>c=-6,d=11
D-22. Sol. Characterstic equation of matrix A is
|A=AI| =
[—4—k 1 }
3 1= _ 0

4-N@1-MN)+3 =0
A+3A-1=0
by cayley hamilton theorem
A2+3A-1=0
Now (A2016 — 2Az015 — A2014) = Azou4 (Az —2A - |) = A2014(I —-3A-2A- I) =—5 Acois
SO, |Azo16 —2A2015 — Azo14| = |-5 Azois| = (— 5)2|Al2o1s = —25 (- ]Al=-1)
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Bl Exercise-2

Marked Questions may have for Revision Questions.

PART -1: OBJECTIVE QUESTIONS

~
J

1. Sol. AB =0
cos”0cos® ¢ +sinBsingcosOcosd cos®Bcospsindsin® hcosOsind 00

| cos® ¢cosOsin® +sin*Ocospsind  cosOsindcos¢sing +sin®Osing | _ [0 0

[cos@coshcos(0—d) cosOsing(cosd — o)

| cos¢sinbcos(0—¢) sindsingcos(— o)

o o
00 = cos(6 — @)

[cosBcos¢ cosBsin 9}

| cos¢$sin®  sinBsing 00

{0 0} n
= cos(0—@)=0=> 60— =(2n+1) 2

=

2. Sol. A=3l
~AB=3IB (- IB=B)
AB =3B

3 4 5 —8‘

3. Sol. X= 1 _1‘ o X, = 12 3
For n = 2 option (1), (2), (3) are not satisified. Hence option (4) is correct.

4, Sol. A2=A
= A-1 A2 = A-1A = A=1
: I+Aw=I+Diwo =(2Dw0
=10241 =I1+kI =(k+1)1

k+1=1024 > k =1023

5, Sol.  (A+B)(A—B)= A+ BA-AB + B> # A—Bo
[a c} {a bJ {a b} [Za Zb}
6 Sol. Ar=A.—2A = (P dl-lc djjc d] _[2c 2d

3a c+2b a’+bc b(a+d)
b+2c 3d c(a+d) bc+d?

= 3a=a+bc, c+2b=2b, b+2c=2cand3d=Dbc+d:
= ¢c=0,b=0, a=03 andd=0,3

= (a,d)=(0,0), (0, 3), (3,0), (3,3)

but a+d=2

S0 no such matrix is possible ,

7. Sol. A =A'is symmetric
(1) (AAY)' = (A)'A' = AA' (so AA' is symmetric)
(3) (A'A)' = A'(A)' = A'A (so A'A is also symmetric)

8. Sol. Ar=-A
(An)T = (AAA ------- A)T = (AT Ar At —------ AT) = (AT)n foralln e N
(—A)n = (—1)n An

L 4
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10.

11.

A" if n is even
(An)r = -A" if n is odd

Sol.  Obviosuly the skew symmetric matrix of odd order is always singular.
Let A is skew symmetric matrix of order 3
[0 a b

-a 0 c¢

A=LP =€ 0] A =—a(bc) + b(ac) = —abc + abc = 0
Let B is skew symmetric matrix of 2.« order.

0 —b}
B:—b 0 $|B|:O+b2:b2

a’+1 ab ac a(@®+1) a’ a’c
ba b?’+1 bc i b’a  b(b*+1) b’
Sol. ca cb ¢ +1 _ c’a ¢ c(c?+1)
a’+1 a’ a’
% b? b?+1 b?
c? ¢®  c’+1

ApplyingR: - Ri+ R2+ Rs

1 1 1
(@ +b”+c* +1p* b>+1 b’
2 2

2
¢ c ¢ +1 = (az + b2 + c2t+1)

ApplyingCz - C2—C1 & Cs - C3—Cs

1 00
(@ +b>+c*+Mp* 1 0
2
¢ 0 1:(a2+b2+02+1)
a’(1+x) ab ac
ab b*(1+x)  bc
2
Sol. A= ac bc c“(1+x)
(1+x) 1 1
1 (1+x) 1
= azb2C2 1 1 (1 * X)
Applying C1 - C2+ Cs
1 1 1
1 (1+x) 1
a2b2C2(3+x) 1 1 (T+x)

Applying R: - Ri-Rz, Rz - R2—Rs
a22¢2(3+x) x2

Which is divisible by x-
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12.

13.

14.

15.

1+a’+a® a+ab+a’

2 1+ac+a’c?

1+ab+a’? 1+b?+b* 1+bc+b?c?
1+ac+a’c® 1+bc+b’c® 1+c®+c*

1

b? ¢?

(@a—b)2(b—-c)2(c—a)

sinfcosp sinBsing coso
cosOcos¢y cosOsing —sind

Sol. A=

A = sin20 cosB

cosd
cos¢
—sing

—sinBsing sinBcos¢ 0

sing coto
sing —tan®
cos ¢ 0

Applying R1 - R1— Rz

0 0 cotb+tand
cos¢  sind —tan6
A = sin, Bcosg |~ SIN® C0S0 0
A =sinB
cos(0+¢) —sin(0+¢) cos2p
sin® cosf sing
Sol. —cosb sin® cos¢
cos(0+¢) —sin(O+¢) cos’¢
=— | sinOsing  singcosO sin’ ¢
singcos¢

—cosOcos$ sinOcosd cos®

ApplyingR1 - Ri1 + R2+ Rs

0

0 2cos® ¢

sinOsing  singcos®  sin®¢

singcos¢ —cosOcos¢ sinOcosd cos® o
0 0 2cos’d
sin® cosB  sing
—cosO sin® cos
= ¢ = 2c0s2 (sinz0 + c0s20) = 2cos2p
a b ax+b
b c bx+c
Sol. ax+b bx+c ¢ I_p
Applying Cs - C3—C2
a b ax
b c bx
ax+b bx+c -bx

=0
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a b a
x| b c b
ax+b bx+c -b
Applying C1 - C1—Cs
0 b a
x| 0 c b
N ax+2b bx+c -b ~0
= x(ax + 2b)(b2—ac) =0

~ Non zero root of equation x = a

16 Sol. Leta=b=c=1
4 1 1

c? c? (a+b)?
Alter :

Applying C1 - C2—-Cs3,Cz2 - C2—Cs

b+c-a 0 a

0 c+a-b b’

c-b-a c-a-b (a+b)’

2

(a+b+c):
Applying Rs - Rs— (R1 + R2)
b+c-a 0 a’
0 c+a-b b?
(@a+b+0) -2b -2a 2ab
alb+c-a) 0 a’
2
(a+b+C)2 0 b(C‘Fa*b) b
_ ab —2ab —2ab 2ab
(b+c-a) 0 a
0 (c+a-b) b
2ab(@a+b+cy | TV o sabc(a+ b+ o)
1 X X+1
2x x(x —1) X(x +1)

17.  Sol.  fp = XX x(x=N(x-2) x(x2 —1)

1 X X +1
2 x-1 x+1

- xo(x = 1) 3 x-2 x+1

Applying Cs - Cs— C2we get Is
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18.

19.

20.

X

W N =

x-=1
i) =x(x—1) ° X723 _g
=>f'(x)=0

Thus,f'(5)=0

W N =

Sol. X+2y—-3z=p
2x+6y—-11z=q

X=2y+7z=r
1.2 -3
2 6 -1

D= 1 -2 7

= 1(42 — 22) — 2(14+11) -3 (—4-6)
=20-50+30=0

p 2 -3
g 6 -1
r -2 7

D.= =p(20) — 2(7q + 11r) — 3(—2g — 61)
=20p - 149 - 22r + 6g + 18r
=20p—8q—-4r=4(5p-2q-r)

If D: = 0, then there are infinite solutions which confirm at least one solution.

~5p—-2q-r=0
11 1
12 3
sol. a=1"2 M_o)_3
6 1 1
10 2 3
A= 1M 2 Mogipu-16
16 1
110 3
A= |1 Meaiop+7)
11 6
1 2 10
A=1"2 Ml 10

For unique solution A#0 ~ A # 3

111
123

sol. a="2 M=x_3
6 1 1
10 2 3

A=1" 2 Mooiu-16
16 1
110 3

a=T P Moga-pe
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21.

22.

23._

24.

11 6
12 10

A= 2 Ml 10

For infinite no. of solution A=0,Ax=0, Ay =0, A-=0.
~A=3,u=10

11 1
123

sol. a=112Mo)3
6 1 1
10 2 3

O L R T
16 1
110 3

a=""P Hoao_usr
11 6
12 10

an=1"2 Fl_q_10

For no solution A = 0, & at least are of Ax, Ay, Az is non-zero.
~A=3,u%10

Sol. 3x+ky—-2z=0

X+ky—-3z=0
2x+2y—-4z=0
3 k =2
1 k -3
A= 2 3 4 -0
33
~ k= 2
1 2a a
1 3b b
Sol. A=0 = 1 % C[ o5 2ac=ab+he
Sol.
1 3 7
-1 4 7|=0
sin30 cosO 2

1(8 — 7c0s20) — 3(—2-7sin36) + 7 (—c0s26 — 4sin36) = 0
8 — 7c0s20 + 6 + 21sin30 — 7c0s26 — 28sin30 =0
—7sin36 — 14c0s26 + 14 =0

sin30 + 2c0s26-2=0

3sinB — 4sinsB + 2(1 — 2sin20) -2 =0

3sinB — 4sinb + 2 — 4sin:06 -2 =0

—sinB (4sin20 + 4sin®-3) =0

—sinB@ (4sin20 + 6sinB — 2sinB - 3) =0
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25.

26.

27.

28.

29.

30._

—sin® (2sinB — 1) (2sinB +3) =0

m 5
G:Qn,6 6
a 1 1
1 b 1
Sol 11Ty
a-1 1-b 0
0 b-1 1-c
A= 1 1 cl_g
=>@-1)[b-1)c—(1-c)+(1-b)(l-c)]=
c 1 1
= 1—C+ 1—b+ 1—8:0
1 1 1

= 1—C+ 1—b +1—a :l

|A\+\AT\:2|A\¢0

Sol.

Sol. AA=1
[A-=I|=]A-AA|

= |A=T =]Al I-A|
= [A-I==1.]A"—]|]
= [A=I==|A=]
= [A-I=0

Fo 0}
Sol. Adja=_.0 10

< o)
A(adjA) =10 L1 10
A (adj A) = Al

‘A| =10

Sol.  A(Ad] A)=|A‘ L=kho k=" =g

[1 1} {1 1}
Sol. A2 = 0 1 X 0 1

[1 O}T {1 —10}
adjaw= 710 1 10 1

0
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31.

32.

33.

34.

35.

36.

[1 0 100} F -1 0} {1 1 90}
B= 0 10 + 0 1 10 1
b1+ b2+b3+bsa=22+90=112.

Sol. Taking Cs —» Cs— (Cia — C»)
we get
ab 0
b ¢ 0
A= | 2T 2ot o o (ac - by)
1

non-invertible if a= 2 andif a, b, c are in G.P.

Sol. AB =C = det (A) det(B) = det (C) = det(B) = -1

Sol. For nth order determinant A = |C| = Dn—

(1) For 3w order determinant A = D31 = D2 . (1)
(2) From (1) ifD=0thenA=0

3)D=9=3

A=(322=3s (Ais not a perfect cube)

3 -3 4
2 -3 4
sol. a=L0 711
adj (A)
A= AL 2
3 4 4|3 -3 4
0 -1 0|2 -3 4
Aoz A A= -2 2 =3||0 -1 1
1 -1 0
-2 3 -4
= As = =2 3 -3 = A
11 2
0 2 1
Sol. A= 102 : Az =5A2— BAIl + |2
3 3 7] 10 9 23
1 4 4 5 9 14
Az = 3186 and As= 9 5 19
(10 9 23
5 9 14
5A2—6A+I:—9 > 19 = As
o
sol. A=L¢ 9l pczo
Characteristic equation is |A B XI‘ =0
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a—x b

c d-x -0

(@a-x)(d-=x)—bc=0
x2—X(@+d)+ad-bc=0
On comparing with the given equation x2 + k=0

a+d=0k=ad—bc= Al

PART -1l : MISCELLANEOUS QUESTIONS

Section (A) : ASSERTION/REASONING

A-1.  Ans. (1)
Sol. If we interchange any two rows of a determinant in set B, its value becomes -1, hence it becomes a
member of set C.
= Number of elements in set B is equal to number of elements in set C.
=> Statement - 1 is true.
AlsoBnC=¢pcA = statement-2 is true.
But statement-2 is not a correct explanation of statement-1.

A-2.  Ans. (2
2 1+2

Sol. A= ’1‘2' 7l Al 14 _diy=9
satement 1 is true and obviously statement 2 is false.

A-3.  Ans. (1)

X ¢ b
—-c X a
b —-a x

Sol. B=
a?+x? ab-cx ac+bx
ab+cx b?+x* bc-—ax

. ac—bx bc+ax ¢ +x?
Transpose matrix formed by cofactors of B =

>adjB=A

_, [adiB| _|A
2

LBl oA

A-4.  Ans. (2)
Sol. adj(AB) = (adj B) (adj A)
so statement 2 is false

A-5. Ans. (1)

Sol. A:-BA+7I=0
=> A, —5A=-T71
= |A2 —=5A| = |-T71|
= |A| |A-Bl| =7
so |A| can not be zero |A]
A>-5A+71=0 |A] 0
>A-5l=-7A4
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1
=>A1= 1 (5I-A)
Hence statement 1 is true
Now  As—2A:—3A+1=A(A2)—2A:—-3A+1
=AGBA-T)-2A2—-3A +1

=3A:—10A +1
=5A-201  =3((5A— 7I)-10A + |
= 5(A — 4I)

Statement 2 also correct

Section (B) : MATCH THE COLUMN

B-1. Ans. (A)-r;(B)-0d:;(C)-p;(D) -1
Sol. From the first two equation
X=z,y=3-2z
putting this in the last equation, we get
(A=5)z=m-9
If A # 5, the system of equation has unique solution and hence consistent when A =5, m # 9, the system
has no solution
When A =5, m =9, the system has infinite number of solution and hence consistent.

B-2. Ans. (A)-qg;B)- r;(C)-q;[D) > s
Sol. By using Rt — R1 + R3 followed by C1 - C1 - C3, we get
f(X) = 4cotxcosec2ax

)
= f 4 =8andf 2 =0

f' (X) = — 4cosecax — 8cotax cosecax

;) 5.3
= f 4 =-32andf 3) = 3

Section (C) : ONE OR MORE THAN ONE OPTIONS CORRECT
C-1 Sol. A'A=1

la b c|l[a b 100

b ¢c al||b ¢ 0 10

|c a bj|c ab 0 0 1

[a? +b>+c?> ab+bc+ca ab+bc+ca

ab+bc+ca a’+b?+c? ab+bc+ca

o O =
O -~ O
- O O

ab+bc+ca ab+bc+ca a’+b’+c?

az+b2+c2=1,ab+bc+ca=0

we know (ge tkurs g§ fd)

as+bs+csabc=(a+b=c)(az+b2+c.—ab—-bc-ca)

as+bs+cs=(a+b+c)(1-0-3)+

as+bs+cs=(a+b+c)+3

Now (a+b+c)=az+b2+c2+2(ab+bc+ca)=1+0
as+bs+cz=1+3=4

sinX COSX COSX
COSX SiNX COSX

COSX COSX Sinx
C-2. Sol. =0
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Ci - Ci+C2+Cs
1 cosx cosX
1 sinx cosx |=0

. 1 cosx sinx
= (Sinx + 2cosx)

R: R2—R:1,Rs Rs—R2
1 CosS X COS X

0 sinx-cosx 0 =0

. 0 cosx-sinx sinx-—cosx
= (Sinx + 2cosx)

= (sinx + 2cosx) (sinx — cosx). =0
= tanx=-2, tanx=1

T { T T[i|
X == Xe|——, —
= 4 in 2 2

C-3. Sol. For the given homogeneous system to have non zero solution determinant of coefficient matrix
should be zero, i.e.,
1 -k 1
k -1 —1
1 +1 -1

=11+ +k(-k+1)-1(k +1)=0

=> 2-ke+k-k-1=0
= ke =1
= k =+1
C-4. Sol. Let A =[a]sxs
1 4 4
2 17
adj A = 113
ladjA|=1(3-7)—-4(6-7)+4(2-1)=4
= |A|3—1 =4
= |Al2=4
= |A| =12
C-5. Sol. 0) Let Mr = M then (NTMN)r = NtMtN = NTMN > NTMN is symmetric
Let Mt = —M then (NTMN)r = NtMtN = -NTMN = NtMN is skew-symmetric

(i) (MN = NM)t = (MN)7 = (NM)7 = NtMt — M7NT = NM — MN = —(MN — NM)
= (MN — NM) is skew-symmetric.

N
c6. Sol. m=P ¢

a
(1) {b & [b c] are transpose.
a

|
So A L is given = a=b=c

a a}
m=12 2 = [M|=0 A is wrong.
(2) [bcl& b are transpose.
Soa=b=c B is wrong
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a 0

3) M = [0 c] = [M]=ac#0 Cis correct
2 b

4) M = b c] given ac # Az. D is correct

(C, D) are correct.

(4) M= LB ¢ given ac # \2 D lgh ¢§
C-7 Sol. MN =NM & M2—-N+=0
(M= N(M + N =0
1
[ I I
M-N=0 M+ N =0 IM+N]=0
Not Possible M-N20 M=N=0
L 1
Inany case [M + N|=0
(1) [Mz2 + MN2z| = [M]| [M + Ng|
=0
(A) is correct
(2) If |A| = 0 then AU = 0 will have « solution.
Thus (M2 + MN2) U = 0 will have many 'U’
(B) is correct
3) Obvious wrong.
4) If AX=0 & |A] = 0 then X can be non zero.
(D) is wrong
C-8. Sol. 3) (Xa Zs — Zs Xa)T = (XaZs)T (Z3 Xa)7
= (ZT)3(XT)4 - (XT)4(ZT)3
= Z3Xa — XaZs
= —(XaZs — Z3Xa)
(4) (Xzs + Yag)1 = —X2s — Y23 = Xas + Y23 is skew—symmetric
C-9. Sol. R: - R:— Rz, R2 -~ R2—R:
(1+af (1+2a) (1+3a)
3+2a 3+4a  3+60
5+2 5+4 5+6
+ 0 + 40 +ba - _648a
Rs - Rs—R2
(1+af (1+2a) (1+3a)
3+2a 3+4a  3+60
2 2 2
=—648a
C: - C—-C,Co - C2-Cs
(1+af a(2+3a) a(2+50)
3+ 20 20 20
2 0 0
= - 648a
> 202(2+ 3a) — 202(2+ 5a) = — 324a
=> —-4a;=-324a = a=0,+9

75|

L 4



MATHEMATICS Matrices & Determinant

Bl Exercise-3

Marked Questions may have for Revision Questions.

PART -1: JEE (MAIN)/ AIEEE PROBLEMS (PREVIOUS YEARYS)

{1 2} {a 0}
1. Sol. Since A = 3 4 and B = 0 b

F 2} [a 0}
Now Ap=Ll3 410D

Ll

a 2b
_|3a 4b
[a 0} [1 2} [a 2a}
and  Bac 0 b)[3 4] _[30 4
If AB = BA = a=b

Hence, AB = BA is possible for infinitely many B's.

2. Sol. Given, A2—B2=(A—-B) (A +B)
= A2—-B2=A2-B2+ AB - BA > AB = BA
5 o «
0 a 5a
3. Sol. Since, A= 00 5
5 50 «a 25 250 +50? 10a+ 2502
0 a b5a 0 o? 502 + 250
0 0 25
poo (00 5]
25 250+ 502 502
0 o? 5a? + 250,
0 0 25
= [A2] =
2
’25 2sa+25a 62507
=250 ¢

But [Al2 =25
1

62502=25 = laj=2 .
1 1 1
1 1+x 1
4, Sol. b= 1 ¥y
Ci1-Ci1-C2,C2 -5 C2-Cs
0 O 1
-X X 1

D= 0 -y 1+y] _ Xy
D is divisible by both x and y
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5. Sol. The system of equations x —cy — bz =0, cx —y + az = 0 and bx + ay — z = 0 have non-trivial
1 ¢ b
c -1 a
solution if L 0=>1(1-a2)+c(-c—ab)—b(ca+b)=0 > az+b2+c2+2abc=1

1

dot (A (adj A)
6. Sol.  Asdet(A)=+1, Aiexistsand A= det (A) = + (adj A)
All entries in adj (A) are integers.
: A-1 has integer entries.
-
7. sol. Leta=LC d
[a bT {1 o}
¢ dl _10 U (i oa=
{az+bc ab+bd} {1 0}
2
ac+cd bc+d” | _ |0 1 —b@a+d)=0,c@+d=0
and a2+bc=1,bc+d2=1 =2a=1,d=-1,b=c=0
{1 0} {1 0} {1 0} {1 0}
If A= 0 -1 , then Az = 0 1] 10 -1 [0 1 =1
A#l,A#-1
det A = -1 (Statement I is true)
StatementII'tr (A)=1-1=0, Statement]Ilis false.
8. Sol. |adj Al = |A|n-1 = |A|, for n =2
adj (A).adj(adj (A)) = |adj (A)]1 = A.adj (A).adj (A)) = |adj(A)|A
> |Al.adj(adj (A)) = [AJA = adj(adj (A)) = A
a a+1 a-1 a+1 b+1 c—1 a a+1 a-1 a+1 a-1 a
b b+1 b-1|+(-1)"[a-1 b-1 c+1 -b b+1 b-1 b+1 b-1 -b
9 Sol. c c-1 c+1 a -b c| _|c c=1 c+1 £ 1) c-1 c+1 ¢
a a+1 a-1 a+1 a a-1
-b b+1 b-1 b+1 -b b-1
_| ¢ c=1 c+1 (e Doos c-1 ¢ c+1
CZ > C3
a a+1 a-1
-b b+1 b-1
= (14 (= Dn-2) c ¢c—1 c+1
This is equal to zero only if n + 2 is odd i.e. n is an odd integer.
10. Ans. (3)
a, a, a,
b, b, by
Sol. LetA= L% C Gl det (A) = a: (DoCs — Cobs) — @ (biCs — Cibs) + as (bica — cib2)

= aib2Cs — a1C2bs + a2c1bs — a2 bica+ asbic2 — as cib2
if any of the terms is non-zero, then det (A) will be non-zero and all the element of that term will be unity
Now there are 6 elements remaining out of which any one can be unity.
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11.

Sol.

12.
Sol.

13.

14.

15.

16.

6
poEefn e e m
Hence number of non-singular matrices =~ oosing any one tiplel 5
Hence correct option is (3)

Ans. (2)

ab a bl[a b a’+bc b(a+d) 10
Leta=LC d ; A= L€ df[c d]_ c(@a+d) bc+d* | _ |0 1
= a+d=0 and az+bc=1
N Tr(A) = 0

Statement-1 is true

Statement-2 [A|=ad-bc=—a-bc=-1
Statement-1 is true statement-2 is false.
Hence correct option is (2)

Ans. (3)

Equation (2) — equation (1) = x1+x2=0
B)—-2(1) >x1 +x2=-5

No solution

Hence correct option is (3)

Sol. (2
A=A, B'=A
P = A(BA)

P'= (A(BA))' = (BA)'A' = (A'B') A'=(AB) A = A(BA)

~ A(BA) is symmetric

similarly (AB) A is symmetric

Statement(2) is correct but not correct explanation of statement (1).

Sol. (2)
4 k 2
k 4 1
A= 221 =0 = 8-k(k-2)-22k-8)=0
= 8-k +2k—-4k+16=0 = —-ko—2k+24=0
= ke+2k-24=0 = (k+6)k—4)=0 =

Number of values of k is 2

{m 0} {m 0} {mz O}
2
Sol. H,=L0 ][0 o] [0 o

|:mk 0} |imk+1 0 i|
k k+1
ifHe= L0 9 ) thenHea=L O @

So by mathematical induction,

{d“ o} {0) 0}
70
Hzo = 0 o -0 o =H

Sol. (1)

Xx—ky+z=0

kx+3y—kz=0

3x+y-z=0

this system will have non trivial solution if (non-trival solution)

k=-6,4

6
A0 EETE 0RO 6

choosing any one element

|
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17.

18

19.

20.

21.

22.

1 -k 1
k 3 -k
3 1 A

=0
1(-3+Kk)+k(=k+3k)+1(k-9)=0
k—3+2k:+k-9=0
2k2+2k—-12=0
kz+k-6=0
k=-3, k=2
so the system of equations will have only trivial solution when k € R — {2, — 3}

Sol. (4)
Statement-1 : Determinant of a skew sysmmetric matrix of odd order is zero
Statement-2 : det (Ar) = det(A)

det(—A) = (- 1)~ det (A) where A is a n x n order matrix

1

—

1 1
Sol. A(ur + u2) = 0 ; Ui+ U2 = A 0
1
A=Al adia : A= 1
1 0 0 1 0 0] |1 1
-2 1 0 -2 1 0| |1]=[~
A= T2 Now u1 + Uz = T2 1710 -

Sol. Subtracting Ps—P2Q=Q:— Q2P = P(P-Q)+Q2(P-Q)=0
(P2+Q2) (P-Q)=0

If |P2+ Q| #0then P2+ Qzis invertible = P-Q =0  contradiction
Hence [P2+ Q2| =0

Sol. (2
k+1_ 8 4k
k  k+3 3k-1 4 ko + 4k + 3 = 8k = ke—4k +3=0
k=1,3
8 41
lfk=1 then 1+3 False
8 43

— ;t —
AndIfk=3 then 6 9-1 True
therefore k = 3/ Hence only one value of k.

Sol. (2
|P|=1(12 - 12) - a(4 — 6) + 3(4— 6) = 24— 6
|[P|=|Al2=16=>20-6=16 > a=11.

Sol. Ans. (1)

14141 1+o+B  1+0? +p? 11 1 N1 1 1 11 1
1+o0+p 1+a?+p> 1+a®+p° 1 a Bl 1 a P 1 o B
T+o? +p% 1+a+8° 1+a+pY _ 1 o PP [1 o B _[1 o B
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=(1-a)2(1-P)(a-P)

23. Sol. Ans. (4)
BBr = B(A-1A")r
= B(A7)T (A-1)r
= BA(A-1)r
A ATA(A)T
A1 AAT(Aa)T
TAT(A-1)T
= Ar(A-a)r
= AT(AT)—l
=1

24, Ans. (4)
Sol. AAr=09I

1 2 2 1 2 a 1

2 1 -2 2 1 2 0

a 2 b 2 -2 b| _ 0
= =9
= a+4+2b=0,2a+2-2b=0,a2+4+hb2=9
= a=-2,b=-1.

25. Ans. (3)

2 3-1 2

Sol. - 2 . 0

> A=2) B\ +Ae—4)—2(-2A+2) = 1(4—3-A) =0

> MA=2)(Ao+3A—4)+4\-1)+ (A=1)=0

= (A =1)A2+2A—8+5)=0 = (\=1)A2+2A—3) =0

Two elements A—1)2(A+3)=0

26. Ans. (3)
1 A -1
A -1 -1=0
1 1 =)
IA+1)-AEN2+1D)-1A+1)=0
A+1+A-A-A-1=0
AB-A=0
Three values

Sol.

27. Ans. (1)
A= AAT

[1 0}_{53 b} {Sa 3}
~(0a+3p) 0 L3 2][-b 2

= 25a’+b?2=10a+3b & 15a-2b=0 & 10a+3b=13

Sol.

3.15a
= 10a+ 2 =13 = 65a=2x 13
2
> a= "9 = 5a=2
= 2b=6 > b=3
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28. Ans. (4)

Sol. D = =—(a-12=0

For a = 1 we have first two planes co-incident
X+y+z= 1
ax+by+z=0

For no solution these two are parallel

29. Ans. (2)

i
Sol. A=_%4 1

A2-3A-101=0
A2 = 3A + 101
3A2 + 12A = 3(3A + 10I) + 12A = 21A + 301

42 -63] [30 0 72 63

84 21| |0 30| _|-84 51
51 63

84 72

21A + 301 = |:

adj (21A + 30I) = {

PART -1l : JEE (ADVANCED) /IT-JEE PROBLEMS (PREVIOUS YEARYS)

Marked Questions may have for Revision Questions.

1 1 3

1. Sol.  Given that 2 3 2

, 1 A3

2 2
Also 1+w+w2=0 and w3 =1
Now given det. is

1 -1-o° ®° 1 ) ®°
2 4 2
D= 1 ® o' ] _ |1 ® ® - 3w (w- 1)
[a 0} {1 0}
2 Sol. A=L1T1 B=L5 1
a’ 0 10
A, = at+t1 1] _[5 1
Q=1 ... (1) a+l=5.... (2)
a=z%1 a=4
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(1) and (2) not satisfied simultaneously so no real solution of a.

2 -1 -1

1 -2 1
Sol. D= 11 4
=2(2A-1)+(A-1) -3
= 4\-2+A-1-3

=-3\-6 forD=0
A==2

2 -1 12

1 -2 4
Ds = 1 1 4
=2(-8-4)-(0)+12x3
- 1220
For no solution D = 0 and atleast one of D1, D2, D3 #0
A=2

o 1

Sol. A= 0 1 and Q = PAPr and X = PrQuzo0s P

We observe that Q = PA P+

Q: =(PAPT)(PAPr)=PA(PP)APr =PA (IA) Pr= P A2 Pt
Proceeding in the same way, we get

Q2005 = P Azo0s Pr

{1 1} |i1 2}
Aso A= 0O 1 4 A= 0T

And proceeding in the same way

F 2005}
Acoos = 0 1

NI N R

2222{10}

181 V310
pp=L2 2 2 2

Now, X = Pt Q2005 P = Pt (PAz00s P7) P = (P7P) Az0s (PTP) = | Azo0s |

F 2005}
= Azo0s = 0 1

Sol. |An] = |Aln : |As] = 125
a 2
_ 2 o _
|Als =125 = =5
a:-4=5 = a=+3
1 -2 3 -1 -2 3
-1 1 =2 k 1 -2
Sol. D=1 -3 4 =0 : D: = T3 4 =3-k
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10.

Sol.

11.

1 -1 3 1 -2 -1
-1 k -2 -1 1 k
YR B ) R ; D=l T 3 T oy_s
for k#3 D:#0,D2#0,D3%#0
= Statement- 1 is true and Statement 2 is also true. and its correct explanation of statement-1

option A is correct

Sol. Data inconsistent
A 3 x 3 non-singular matrix cannot be skew-symmetric
However considering M, N matrices as even order, we obtain correct answer.

M2z N2 (MT N)—1 (MN—l)T: M2N2 N-1 (MT)—1 (N—1)T M+ = —M2N2N-1 M-t N M
= —Mz2NM-1 N+ M = —MNN-1 M = —M2
Sol. Ans (D)
Given P =[a]sxs b=2ia
Q = [b]s
a11 a12 a13 bﬁ b12 b13 4a11 8 aTZ 16 a13
a21 aZZ 623 b21 b22 b23 8a21 16 a22 32 a23
P= A3 Qp A Pl =2 : Q= b31 b32 b33 - 16a;,, 32 a, 64 a;
4a11 8 a12 16 a13 a11 a12 a13
8a,, 16 a,, 32 a, 2a,, 2 a,, 2 a,

16a,, 32 a,, 64 a,, 4a,, 4 a,, 4 ay

Determinant of Q = =4 x8 x 16
a11 a12‘ a13
821 a22 aZ3

a;;

=4x8x16x2x4 12 Bl =0, 05.24.20.22. 20 = 213

Sol. Ans. (D)

Pr=2P +1 = (Pr)r=(2P + I)r = P=2Pr+1
= P=22P+)+I= 3P =-23I = P=-—1I
= PX=—IX=-X
Ans. (B)
1 00 1 00 1 0 O
4 10 8 10 12 1 0
b (16 4 1 - b2 | 16(1+2) 8 1 ,PS: 16(1+2+3) 12 1
1 0 0 0
4 x50 1 0 0
pso = [16(1+2+...+50) 4x50 1 20400 200 1 e PP_Q=
1 0 0 v Gz Qi3 100
200 1 0 21 QG2 Qi 010
20400 200 1] 19 G Gul_19 O 1] o 00 gp=0= =200
20400-qgs1=0 = gs1 = 20400 and 200 - qg32 =0 = gs2 =200
Q3 792 20400+ 200
S - 200 =103
Ans. (A) Matrices & Determinants
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a b c||ladg
d e f||b e h
Sol. gh i|]jc f i
a2+b2+c2+d2+e2+f2+g2+h2+i2=5
Case -1 : Five (1's) and four (O's)
9Cs =126
Case - Il : One (2) and one (1)
9C2x21=72 Total =198

-Additional Problems For Self Practice (APSP)N

PART -1: PRACTICE TEST PAPER

1. Sol. 1 x 1 matrix [0]i.e.l
0 a}
@ 0] e 2x1=2

0 a b

-a 0 c
3x3matrix e L2 © O oxox2=38
Total =1+2+8=11

2 X 2 matrix [

a a® a*l |a a
b b® b*-b b 1=0

c ¢ c* e ¢ 1

2. Sol. Given
1 a2 a® |a a° 1
1 b2 b*-b b® 1=0
1¢2 3| | ¢ 1
= abc
= abc(a—b)(b-c)(c—-a)(@b+bc+ca)—(a-b)(b-c)(c-a)(a+b+c)=0
= abc(ab+ bc+ca)=a+ b+c ~azb#c
abc(ab +bc +ca) 1
= at+b+c ~Ans: 3
3. Sol. Here Ao= A = az+bc=a,b(atd)=b
c(atd)=c,bc+d2=d
~abcd#0 ~a+d=1 => bc =ad
> bc—ad=0
=> [A] =0 Ans.
4, Sol. Here AA'=A'A>a=bhb
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a,; by c
a, by, ¢
5. Sol. Leta= 13 D3 Csf _ (azb2Cs + asbi c2 + a2 bs €1) —(aibscz + azbics + asbaci)
~ each element of A is either O or 2 , therefore the value of A cannot exceed 24
A=24 = aibcs+asbicoc+azbsci=24=8+8+8
SairTa=az=2, bi=b2=bs=2,ci=cc=c3=2
but in this case A =0
0 2 2
LA=2 0 2
22 0 _5(0-4)2(0-4)+2(4-0)=0+8+8=16
abc b?c ¢
abc c?a ca?=0
2 2
6. Sol. Here A= abc a’b ba
= —azhocz(as + bs + cs— 3abc) =0
= (at+b+c) (az+bztc2—ab—-bc—ca) =0
=>a+b+c=0 ~azbzcz0
[1+1+1+1} abc[‘].’_ab-‘rbc-’»bc}
7. Sol.  Here A=abc a b c- abc = abc + (ab+bc+ca)
Now a+b+c=-3
ab+bc+ca=4
abc=1
A=-1+4=3
a? b? c? a® b? c?
A=l@+1? b+1? (c+1)7? 4a 4b 4c
@-17 (-1 (c-1?| |@a-1* (b-1* (c-1
8. Sol. = R: - R2—Rs
a’? b? c?
a b ¢
17 1 1
=4 R: - Rs3—R:1 + 2R2= -4(a-b) (b—c) (c — a)
x> —1 0 x-x*
0 x—x* x*-1
x—x* x*-1 . ,
9. Sol. LetA= = (|JA])2 = (-2)2 = 4 as itis a cofactor determinant of A
COSX —SinX CcosX sinx cosx  sinx sinX cosX  sinx
dy COSX —SinX CcosX —sinX —CcosX -—sinXx COSX —SinX CcosXx
10, sol, dx=IZ 3 4] |2 3 41,2 0
=0+ 0+ 2 (cosax + sin2x) =2
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a b-c c+b 1 b-c c+b
a+trc b c¢-a=0 a+b2+c2 0 ¢ -a-b R, - R, -R,
1.  sol. a=@7P @b ¢ = a 0 cta b |_yR >R -R
= atb+c=0 - x=1,y=1
12. Sol. use Ci - C1+Cz2+Cs ineachthenwegetx +9=0 = x=-9
13. Sol. Given can be written as
1+3/A '171 1+E
8 Iy
q r 5 t 1 2 3
=t —=+—+—=|1+ -1 1-=
S RETAPCART Ak A
1—i 1+— 3
A2 A
Taking limit A -
1T 1 1
1 -1 1=-4
11 3
p_
14. Sol. For consistency we have,
1T 1 A1
2 -1 =0 5b 5b—4b-3 b-3

3
<1 ——=< —7 3]
-b 3b - o c=4b+3 - 4b+3 - 4b+3 = be( 4

1 1+i+e? o 0 1+o+to® 0
A=[-i 1 -1 [-i —1 w’-1=0
- —H+te-1 -1 -1 —-i+o-1 -1
15. Sol. = (R1 - Ri+R3—R2)
ala e
16. Sol. AB=B - cp+da] [q
=> ap+bg=p
cp+dg=q
Eliminating p and g we get
= ad—bc—-(atd)+1=0
> ad—bc-3+1=0
= ad—bc=2 = |Al =2
17. Sol. ~ Alis non singular - |A|#0
~AB—BA=A = AB=A+BA=A(l +B)
=|Al Bl = |A[|l+B] = IB| = |1 + BJ
Similarly |B] = B — ] ~B=1+B=-1]=6
18. Sol. Let A = diag(a: a2 as ....an)
3 43 A3 3
A3=diag(a”az’a”""a")
A=A ras=a = a=0, 1,-1

Total Number of diagonal matrix = 3n

19. Sol. AB = A(adjA) = |A] Iz = -2Is
~(AB + 3l3) = |-2ls + 33| = |Is] = 1
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20.

21.

22.

23.

24,

25.

26.

27.

28.

29.

Sol.  Here |A|=xyz — (8x + 3z +4y) + 28 = 60 — 20 + 28 = 68
~ |A.adiA] = |A| |adiAl = |A] . |Al: = 685

Sol. Let A = diagonal (a, b, c), B is any other square matrix of order 3
AB = BA R a=b=c
givena+b+c=12 - a=b=c=4

1
2
IA| = abc = 4. 4. 4 = 64 AP =g

Sol. Here A:=3A-21I = As = 255A — 2541

~A\ = 255, p=-—254 sA+p=1

Sol. Here f(x) = 2 sin2x + 2cos2x =2~ f(X) =0

2 (5(0) + £(x)d " 2dx = 2x
J‘O (1) + (e _ J’D x=2x2=m

Sol A+B=AB
> lh—A-B+AB=1 = (lh—A) (lh—B) =l
= (ln— A)—l = (ln— B) (ln— B) (ln—A): In
= I-B-A+BA=1I = A+B=BA
AB = BA
Sol. B =-A-BA ~ AB =-BA

= AB+BA=0
: (A+B):2+A2+AB+BA+B2=A>+ B2

Sol. For non trivial solution we have
A A+1 A1
L+1 A A+2 (=0
A—=1 A+2 hy

>
[
U
>
1
|
N| =

9

Zg:(ak+bk z:(kmck +(10-k)"% ) 1029:10(;k

Sol. a+h= k- k=1 = k= = 10(210— 2) = 10220
- 1 1 11 1
1 2 1 1 - 1]=0

Sol. |JA=A]| = L = (-A+2) T

A-2) [—1)—(-A=1) +1(1+A]=0

= A-2) \2+2A+1)=0 > A=2,-1,-1

J6 2 3+6
V12 3+48i 3J2+/6i
J18 V2 +\12i 27 +2i

1 2i 3+6
x@x/ﬁ \/§+2i\/§ 3\/§+\/§
J3 V242430 3342 i

= Rz - Rz—\/i R:,& Rs— Rs—\/§ R:1

Sol.
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1 2 3+6
J6lo V3 JBi-23
0 V2 2i-3V2
30. Ans. (3)
Sol. As PQ =kI = Q =kP1I
- - - 100
k K — - (Bu-4)[|0 10
now Q:| |(ade)I = Q= (20+12a) [~ — - 001
x __k -«
cgm= 8 > (20+120) (3¢ _4)= 8 > 2(3a+4)=5 +3a
3a=-3 = a=-1
K11} S
also [[kh |g|= P! = 2 (20+120)
(20 + 12a) = 2k = 8=2k = k=4

(1) incorrect

(2) correct

(3) IP(adjQ)| = |P| [adjQ| = P| |Q[*= 2%(2°) = 2° correct
(4) 1Q(adjP)| = |Q| |adjP| = |Q |P|>= 23(2°%)? = 2° incorrect

Practice Test (JEE-Main Pattern)
OBJECTIVE RESPONSE SHEET (ORS)

Que. 1 2 3 4 5 6 7 8 9 10
Ans.
Que. 11 12 13 14 15 16 17 18 19 20
Ans.
Que. 21 22 23 24 25 26 27 28 29 30
Ans.

PART -1l : PRACTICE QUESTIONS

Marked Questions may have for Revision Questions.

sinx cosx tanx

x3 x? X

1. Sol.  f=12X ] 1
= sin X (X2 — X) — €0S X (X3 — 2x2) + tanx (X3 — 2x3)
= (x2—X) sin X — X2 (x — 2) cos X — X3 tan x

f(x) {1—1

X} sin X — (X — 2) cos X — x tan X
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Sol.

i 0
0 X" =0-1-0+2-0=1.

Ans. (2)

Make C:1 - Ci + Cs we get

Ci - Ci+GCs
1 tan®+sec’6 3
0 cos6 sind
0 —4 3

determinant =f(0) =
= 3cosH + 4sinb

= f(0)=0 > —3sinB + 4co0s6 =0
4 4
= tanf = 3 > f=tan: 3

[O,tan‘1 i}
> f(0) is 1 for

[tan‘1 4 E}
and | for 32

5
max f(B) is at 6 = tan_l[3

3(§]+4£i]=5
N max f() = \° S

minimum f(B) isat 6 = 0
= min f(8) = 3

k-1 2k 2Jk
2k 1 -2k
2k 2k -1
Sol. det (A) = C: - C2-Cs

k-1 0 2k
20k 1+2k -2k

2k 2k+1 -1
= R - R2—Rs

%k-1 0 2k
4k 0 1-2

2k 2k+1 -1
- = (2k + 1)s

. B is a skew-symmetric matrix of odd order therefore det(B) = 0
Now  det (adj A) + det (adj B) = 106

{(2k + 1)3}2+ 0 = 10 = 2k+1=10, ask>0 = k=45
Sol. Let xyz =t
tsind@ -ycos30-zcos30=0 ... (1)
tsin30 —2ysin30-2zcos3@6=0 ... )
tsin30 —y (cos 30 +sin30)-2zcos36=0.......... (3)

yo. zo # 0 hence homogeneous equation has non-trivial solution

K] = 4
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sin30 —cos 30 —cos 30
sin30 —2c0s30 —2cos30
D= sin30 —(cos30+sin30) —2cos30 -0
= sin30 cos30 (sin 36 — cos30) = 0
= sin30 =0 or cos30 =0ortan30 =1
Case - Isin36 = 0
From equation (2)
z = 0 not possible
Case - Il cos36 =0,sin30 #0
t.sin30 =0 > t=0 > x=0
From equation (2)
y = 0 not possible
Case- lll tan30 = 1
E
= 30=nmt+4 ,nel
nn T
= X.y.zsin30 =0 = 0=3 +12 nel
n St 9
= x=0,sin30 #0 > 0=12 12 12
Hence 3 solutions
3 -2 3
2 1
Sol. A=Y 302
-1 -5 -1
-8 6 9 AdjA
1 5 1 3x+0+3z 8+ 2y
1 8 6 -9 2x+y+0 1+z
A_l:ﬁ 10 -1 -7 N 4x+0+2z|_ |4+3y
= 3Xx+3z=8+2y=> 2x+y=1+z = 4x +2z2=4+ 3y
By Solvingx=1,y=2&z=3
1 1 1+x°
0 2 6x*—1
0 6 2x°-2
Sol. XX X S X3(12s + 2) = 10
6Xs +X3—5=0 = 6Xs + 6X3—5x3—5=0
5
(6xs — 5)(xs + 1) = 0 = xa=-1,x:= 0
1/3
5
Xx==1,x= 6 so two solutions =2
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r=0 r=0 r=0
m? —1 2m m+1
R sin?(m?) sin?(m) sin®’(m+1)
>.Dr
7. Sol. =0 =
m? -1 2m m+1
m m L m2-1 2" m+1
_ me _om T=m+1
;(Z R —— Z;‘ c =2 rZ:o: _ [sin®(m?) sin*(m) sin®(m+1)_ 0
8. Sol. ax+2y=A
3X—-2y=§
(1) a=-3gives
A=—p
orsk A+p=0 not for all A, p
a 2
_13 -2 _
(2) a+-3 = A#0 where A= =-2a—-6
-~ (B) is correct
3) correct
(4) if A\+p=0
= =3x+2y=A ... Q)
& X-2y =4 ... (2)
inconsistent => (D) correct
9. Sol. AB=A
Premultiplying by B
BAB = BA
BB=B
B-=B
= B is idempotent
similarly on post mutliplying by A
ABA = A;
AB = A;
A=A
= A is idempotent
10. Sol. For orthogonal matrix AA' = 1
2B v 0 o «a 100
a B -y 2 B B 010
Sl By ffy v v|_]001
4Tyt 28—yt 2B% 4y 100
2627'}’2 a2+82+y2 (12*[32*"{2 0 1 O
s _2BZ+Y2 aZ_BZ _YZ u2+B2 +Y2 0 O 1
= 4B2+y2=1,2B2-y2=0,-2B2+B2=0, @2 —Po—y2=0, 2+ P2+ y2=1
a1 2 2
a=+ 2’ B:i\/6 ,y:+ \/§
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1 1 3 0 00O
5 2 6 0 00
11. Sol. A=L2 "1 3] =10 00]_ .5 nilpotent of order 3.
a 10 01]/a 1]
b 2 1 01|b 0
12, Sol. LetUi= (Clthen L3 2 T1Lcl-10]
= a=1,b=-2,c=1
1 2 2
-2 -1 -1
U= L1 Similarly, Uz = 4 ,Us = 3]
1 2 2
-2 -1 -1
u=L1 4 3 = |U|=3
-1 -2 0
11 -7 -5 -3
13. Sol. Un.= 3 9 6 3 = Sum of the elements =0
1 2 2 7
-2 -1 -1 -8
14, Sol. [320]|1 4 -3 :[320] -5 - [5]
17. Sol. (Q.-No. 15to 17)
a+8b+7c=0 ... (@)
9a+2b+3c=0 ... (i)
a+tb+c=0 ... (iii)
1 8 7
9 2 3
A= 1 1 1 =1.(-1)-8(®)+7(7) =0
LetC=A
La+8b=-7A
a+b=-A
6 >
>b=A 7 &a= 7
(x oo K]
~ (a,b,c)= 7 U where A € R
15. P(a, b, c) liesonthe plane 2x +y +z=1
-2\ 6A -k
———+}L -
w7 7 =1 > 7 =1 > A =-7
~ 7Ta+tb+c=7+6-7=6
16. a=2 = A=-14
~ b=12 &c=-14
3. 1b +ic %+%+3.mm
Now ® © @ - @ © =3w+1+3w: =3(W+w2)+1 =-2
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17. b:6 = }\:_7
>a=1&c=-7
now axz+bx+c=0 =
= x=-7,1

CEs) 26

X2+ 6X—-7=0
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